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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an eccentricity 
controlling method of a magnetic disk installed on a 
magnetic disk device in which the amount of control of a 
magnetic head is computed at a high speed, deterioration 
in the control performance caused by control delay due 
to a long computing time is suppressed and stable 
control performance is realized even though fluctuation 
in positional errors with respect to a target position 
of the head is large during the seek and settling of the 
head. 

SOLUTION: During a starting process of the magnetic 
disk device, a learning is conducted for the phase 
relationship of the number of servo information 
beforehand recorded in a magnetic disk 15 and 
eccentricity of the magnetic disk. During the 
positioning of the magnetic head, signals that are 
obtained by multiplying a weight coefficient to either 
sine waves or cosine waves whose amount of phase 
deviation is corrected in accordance with the rotational 
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*IMWt # i d> fe 5 * T jx 7", 

riKjjrjtHWH-wu wiLfcf-#*«t*oiw 

6 If** 1 E«©««f»-f <0«"MM* 

z&m<D*h-#ffim&%-&M%.v i '<*9<D\E}mmmz:b 

* * ro|al$i^^r 

WKf* * 9 <Dte>l-*<omt b ©«fcSH««r Wf* 
i: b -TSUI ** l Ett<o8£SC7*-f.;* * ro{B.C-©Jffli 



(2) iff Bf| 2003-123415 

£U-SE-T5r itij, jots?-- #«W**o«fl:ti 

/o e-t— ^mm<o^<omtbmfs.7 ! ^ x9<o&.b&(o& 

it b ©ffitBBMRSrStS-*-* r £ Sr#«i:i-5»** 1 IE 
HroffilllMSro«»©**:4K. ft/hit 

5* 5 W2ofc5V^»4 3oSrgfalJU, fl-ffl LTt^ix-F^ro 
ftco^ft t otttt Bi^ 4r*B-f 5 i t Sr#® b "T 5 if * 

x -T ^ * <0 K^lcjEt; C TIE3S2S fe 5 V > lis^SiKro 
T7^-K7t7-KL, if- stftiM&iif— TKfltaoiBJ 
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3 

nmiE^m^^xu^mm-r^ ^ t z&WLb-tsn* 
tbmmm # t *» e> fi^«»sr* » s x^yzf. 

[Ht*« 1 2 ] SUIEffiffl^S^ f 1 y m.fZ^ y K 
*S«SrtfJ)E^-5 i t let 9 , WIBf— ^«###co3E{t; 

<ea<fc*of— -< * * wEMEjajwr 

[»#JS 1 5 ] llWEtfctB*** ryytt, B « h 9 y 
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[sf*«16] lIMEtttt^Sf^T's'rtt. B^h5y 
w £ teJJr£HRH-« U ffffi'J Lfcf— jRW«<o#* 

1 1 K«roiE&4£fls. 

*,ro2ofc5V^I4 3o«rH-a!lL, tf®! Lfc-eJx^tLWf- 

&a<o&<kb<o{<LftH&*^-fZ7'i3?'7J*$:ie,&i, 

ro9*><Z>2o*55V>f4 3o£ff-8!lU WifflUfc-tn^ 
1 CttoiBMK^. 

©ttSfnS*ff L, m*L^y K«3ffiH**«?»c«5«: 

T7-c — K7*7 — FL, rtmtob-9— 
^L^ft*^i lKttofBSSSMfc 

(cK^r ^ ^ ^ w BHGMttjR(c«: C fciESfi fe 5 ^tt* 

fll*«r. «'L'*t«flT-J9-i LT7^- K7*9- Kt5: 
50 y ^^B»KttB*«»«>fH|[XV*-j|«flm«-9-i«'Ef 
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(4) 

5 

«#* l l EttOEttfltffc, 

h 5 y ?&%-*#'tzm%C<D& h9y? Kf&oTKtt 

fc^L TOSH'S SVMiJft/Ncfc 

7* w J* * Off feftOftfls i ottffi B8« «r*H"T S W** 
2 1 1E«©B£3C 7 -f * * SE. 50 
[»#« 2 3 ] DMBtttB^Btti*, i « h 7 y 9 KM 

jKflr«#»«r»*9* -f * * <D|HHE/S»j r t leg? 

^ ^»«<f*©«flsi:(Oit»H« 2 1 

IEtt©B£«TV **IML 
[3*312 4] iKri2tfctl*£B«li, ISh7y^lcii 

&m<ni— tfiitnttzm&Lf'jxirniBiiBmmzbtz 40 

SCilcJ:^ SBKTV^-htcfcSll&iS*- zKflttt# 
[ !t#JS 2 5 ] iimEffifB**tt». I m h 7 y 9 lc*t 



#13 2003-1 23415 
[flt#S 2 6 ] BufS&tB^WSifi, @ £ h 7 s/ 9 Kit 
•cgfjEHftH-jBI jK««#*OJF«&*«rtW 

2ofo5^»4 3o^ffSiIL, W-aJLfc-tiv^nro-^— # 

*«2 iiE*wffls«7*w ^9 mm. 

[If ** 2 9 ] B5Effi*S^SS§tt> *«f -f 7 ^ ±tz 

fe 5 me*— #flMB#* t m&T* * 9 <di%.l- t <otm 

7 ^ © jS^clcfS C it jESffifc S v •« i±£32i£© v ^i* 
n*>-**rffiv^-Cll(r1B*«Lfcttttm***|jEL, IE 

t*-^««©lHlro«S©»3fKi*jvr, mis— y Kit 

4rMfir-f-5 §t3jiJg2 llStt©««9*w^^3S«. 

^7 -< ^ ^ ±lcfc 5 ffjfS*- W«##©3!<1; t IK^t* 

-'Kflm#*i:fli'Cf»it«BBfl5©Wtmtft«fiihL-C. - 
^2 lSS<8co<K»7 f -f *9i&m.. 
[0 00 1] 

^9<n@mh^y9tzmfS.^y KSrit«6$-er5«tffiSr* 
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[0 0 0 2] 

f W 5l«h7y^ l:BS^ y K Sriltt * * * y 

Sr*t«U K*:H«h9y^»C5t«S-&* 0 Aft 

tett^UDiSLJRWL^oSiSrfcS (BIT* SftSilf* 

"CIO < o 2 01 OfflfltK £ 9 JEKl/h £ < *ofc 

r^v?^/U7-yx^M^«|L$:LT^ 

[0 0 0 3] 

BWBW*»a»5. W-*lci*Ba s a»J&>S £ J: 3ftJ®ii§;ft, 
fc, 8t«^y K«)^^l»»tf-fe h y ^Bttctt, »*c 

[0 0 0 4] 



(5) 2003-1 23415 

ffiiftftRHftftttffl t S ^ f y ^ mZrr^^W 
B1MttWcBMLfcjESktt % fce^ttlMBjEttttlc* 

ltB3Ea«Xtt*Woflf iB*^y Kelt 

jE&&£> 5 *tt*tttt4>flr #lciimB£*ffift«r JR3F IT 

[0 0 0 5] **8r!«)*jSKiJ:lx«, Kofl'D 

aHBfcsit, ««PttiB*:rti±**ari:#-c#s. stria 

WSS-^iSrBHStT^ * * OECBJHr ^ WffJfeBSW- B 

m<omt t ofitffiB««r*«r * r t & t^o «j 
as^sr^a^ >r ^ ^ r t tcsf £Bfttf n 

[0 0 0 6] KUBtttt^W^^y^tt, ISh77^S: 

Sffi«»*-*««»*«:«*^^^^©B«W»ri 
t-gfjeiHlfttfBL, tfa'JLfc*— *««#-9-OSpJSfflS: 

^ ^ o»fc*o»b k <offi«B««r*»i"« w 
[0 0 0 7] ttlSffilB^a^^y^tt, Bmb7v?& 

rfcUilSf*B»«-»U, H-BLft:*— *flMSO##03F 

50 ioffi«B«4:*S-1-5wi:SrW»ti-«. JWHeffiti* 
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[o o o 8] w\mtm^m^^y\^ mmyjv?* 

'WHAT* ^ y ^tC*3 V x-C, £> S V > »*ttttO|t-8- 

-K7^-y-KU *— ^««t*— ^«*olBogf^ 
OS^ftc*3V>T, BMS#fctiLfc~^ KoMitfeA^ 

[0 0 0 9] «Bttft»^fym, m^?**? 
±\z & 5 »Et-*«[*#t fc m%y* <DUfo t <D 

3EIMr«v^rfll-t*:*lflM-a ^ t 
[0 0 10] K<0iB'i>«l»*ftO^n 

•j^ttft^satft^^^^ssB^ar**. me 

* * OBHBHMr k ^BfJEERtHB 

[oon]»Etta«^f^it @ah7y^(c 



(6) t&m 2003-123415 

jM-srticj:^ we*-#tira##w*fbi«*^ 

'h<h ft 5 {£«<£>*— ^{faS-f-SrB^x^^^^IUteJl 
70 ASflCSrtf W-r 3 r £ J; <9 , Sue*— n<D&%-<D& 

W-»i-sr.tfcj:D. «re*-^»«#-^o«<bi:a«; 

[0 0 13]mEffiffi*S^f^ll |gh77^lC 
50 2ofe^^^3o^rff^Jb, W-aSL^tl^tb^*-^ 

5 0 iweffift^a^^y^tt, sac h^y^iciiaflw-* 

^6V>fi3o$rffaiJL, W-«Lfc*ix^ixo*-aK«« 
*- #ttr##*<z> fcBAT* >r * * i 
[0 0 14] ia^y KtrWBi-S^^a-f/u*-* 

Id h 5 i»Bf-*i«#*o»t i K*^ ^fi>L> 



11 

*r 4 * * ± & 5 WEt- sR» £ a^T 5 ^ * ^ CO 
Lfcff <B^»««*i: Lt7-f-K7*7-Kt 

■b h 9 isymiz&m&&M<onmRT*-9--#m a##£ 
[0015] *mw<Dm$Lf r '(x?mwtiz. m$£irz>m 

[0 0 16] dWaffiS^TOW:, KG>{fc«Ki# 

-f * * ©IsHEJi&^fcEff 

[0017] «rEffitB*S»tt, Igh7^ tc*f"f5 50 
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»«6H^+A^»j6-j-5ffi«oih-7l?« a#*o 5 ^<£> 
2oft-5V^i3o4!tfflU tt«Lfc*ft*ftG>*— * 

[0018] ffiEfflffi^SStt, B « h 7 sx ^ Kilft-T 

■ow skw a##<^ 5^20 

-r^^^«iC?*<z>»fci: ttJEffi 

[0019] m9L7 s 4x*mm<o*L , h±irrmz.. 
4x?±\c&z «rEf — 3sK««##<o*{b t -r ^ 

[0 0 2 0] 

EI l 0 LtKWt«. 

(JH 1 JtlM) *^^©0 1 ^5t^J^[gl l^B3tr* 
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2<omxh is.) , mmmn^y h-n&m&mi-?'? 
7x~hv, m (b) teffimm^j *?<DfE]mft 

3<D (a) fiR^P3cO F77^T O-Tn t^— **tff£& 

9 , IBJ (b) lih7S/^T0, T 1, T 2 • • - ^ if— 

±it'fc6o Sl&Vl&WVl*. h77^T0-Tn^h 
^^#^T0~Tn£ieLfc9, i^-^ff^^SO 

^K©T«:aftOh7i/^^9l«I6, HI 2 CO (a) <D 
r««C^y K<Offifij «\ K«:flt«J* h75/^ 

Oh7^##T0, Tl • • •{aot^^TV^ 

So 

[0 0 2 1 ] (Hi KiJ^T, Kl 9 0)^7^ 

ncsttoshs title «3|[»2 ojct^aasixSo 
7temiiT*x?mm<D&»mzmttez>^X'< y^ 

lofflAfittlS^TOi &il'&«iJMfflM»3lc^Ai$ 

[0022] fcts^ssi i ^db^^ffita-rtufi:^-^ i 
*<0«^w»je»««* i 3 Ktm*mmvikm» 3 icep 

4ttffl[fift«>#J«I»8JCBljDSn«. 0 3 0 (a) fc*3 
V^C\ h7'7^#tT0, Tl, T2, T3, • • -T 

^#*T 1 , T 2, T3 • • • Tnc^i 5 fC i $*|&09g&: 
**f+^LT*$ix-Cv^ 0 M2<n (a) ICS*-*- J: 3 

LTV* 5 8££Ct^^ 1 5 
Jb0— S<0te«fcfc5««^y Kl 9* hU-^f5 h 
?y^©h7 y £<04SHT ad»6Tb ^BAT 

AT^UrrSo h7^^##T a^TbOlU 
1 0 h 7 y * dSffSE-f 5o IE3£& 6A<Dim 

[0023] i3cD ( a ) (c*5^T, mtt?*** 1 5 
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«#fcba>£«>ia»£;ixTi^S 0 NfiWxffRl o o-o 
#>5o #h7 7^T0-Tn^t-^8WS0-S 

T% t-#fj|f«ffl«SO-SNIi, H3 3 0 ( a ) Id^-f 

So^^nw#-§-^u f-^ftsst so-s 

Nk-fZo m3<D (b) II, h77^T0-T3«l:t- 
70 tf«***S0, SI, S2«mLt/TU^ 

m-vzzm&T'hZo 1 5±o»f 

5£fi:llfc&3BM3^y Kl 9&#m-t-&D— 

S 0~S N^1D2C0 (b) ic^fi 9^, Kf-f^^ 
1 5(75 1 lHHBfe^0^C>N*-e^k-J-5 D l^r^^ 

i sasafiKLTHte-rsi*, i?-— s o-s 

(a) C9IE!£&6A£, n (b) (OmMVttiil 7l*^y 
[0 0 2 4] HI 1 2 4r#flB LT*JIM#l0^g<E> 

mmm v>mft&mw-tz> 0 mmmzn, m^y k 

i gtta^-r^^jiogfSoffijKcfcSo 8«^ y K 

1 9 teu m^f^ 1 5 ±<Dm$L^ y K 1 9 coffiH 

Kl 9^tai"5 K?y*##Ttc£-5V> 

15l:fiMSffftt5»*, h7y^f»TI4Ta^& 

30 t bop^T^ibu ««7 f -<^^i 5oiiilE^*c:*frl-£ 

2 0(c:*5v^r, g SMfc«<§* 5 ^e>»»$^, 

SMT*7tt, jeS6«FlcfiH^c*orv^S^S^^y^l 

f-i^^T, ^^^^^ l 5^ l El 
te^»C, h 7 > * #^T *S**ttT b (CTfe -5 t # (Oi^— 
^i»«##S aSrUKUiitfo m&T4*2 1 5 Srgf^lHj 

h7y*&f§rT<Dmit<DlE&&6 At, # 
lfW*SOWbOW*Wl 7CDffiti"ftL*4>^ 

(i) tcior?#bn5o 

[0 0 2 5] 



O#h77^T0-TnClt (N+l) ffl^l^— Jjffflf* 

^>= (^y Kffi«*^h7 2x^#*dS**(c*5i*oih— tK««##) - 
(3 xnh-4) ... (i) 

[0 0 2 6] Nfia:^:0^-^tf^##-C^5 0 ffitS-f jEK»38*»2 icHUniSixS. ]Eactt«£W2 
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i 3 zmt> u HB-i>mffl&&m& 3 m&m ■ 

3 tt«^mjHiEK««* i s (2) ic* 

ur = AXs in (2nfx (k 
[0 0 2 8] fifrflffltPBu r 4r*-riB'C^J«lfifS-§-4J± 

teB&ftsms steepens, a.fcfw^sa-ai 

ttflMMSa* 7 £ , flKrinJH3EattA# 1 3 *«-0--jJ? a 
I = 2(ErXs in (2nfx 

[0030] smmnm. i w^co^^coy^ vg ** 

»U W.f8Jf<<*9 1 5(^1 ElgSIca; (4) Id^i-J; 

[0 03 1] A = A-GXI ••• (4) 
[0 0 3 2] gilffEffla*»»J«l«8tt, mrfeffiggiiinf 

9 Zffimn h 7 v 9 f-ilt£ £ -fr 5 iiSfro 7 w — hv< s> * 
•WPfcfirft 5tt cof&Jipa&ffai U meflKHMMHI 
4 {cJD#-r 5;tCJ:!) 8SS^ y KMff ftft # 9 Sr» 

Sl Otcepfln^J-u BSa^y Kl 9 «5tt«8t»*SfT*>ix 
5. £<bKi, ffJiefitfg^Sil fi, ««Cf -Y** 1 5 co 
BffJSHliiE&felc, !WnEffi«IM6«-l3'7Sr*9iitftit 
IC, «a?V** 1 5roilSte&fCf9y^#-§-TiS« 

ffltnMt 1 2 coffiESr?? ft 5 o 
[0 0 3 3] fflESC^y Kl 9^1«h7S'^fcr?t^ 

l l*af-7(cL-Cfi^«AroWJ5Li:ffitB-fnaft#l 
2©*tjE4rf.lkU -KtOliSfliAittlflvH 

y K«>«fcM«l**»a-Ctt*-<?S. wCOStUffilcg^ 
v^»«^s' Kl 9ro{4gSiJp?rgjn?tT5-i:* 5 t?t 
5. «eor«v^tt-||[B(flB»cJ:*WW51ix«cJ: OfM*ttlB 

#5, *Sfe!fc#Jlc:<fc*Ui\ Bmx-f * ^=gBcOjg»B#t;: 
Kl 9«OffiiJ«I*tT*?ftV>«fl8-e, «$C^y K 
cOtSrg^aiJ^i-SwtlCiD, ^T'-f^^ 1 5 60 1 El* 



[0 0 2 7] 
-4>) -^N) 
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[0 0 2 9] 
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(k-«) -r N) } • • • (3) 

£ lc«fc "9 , «SC~y Kco->— ^ B*Xt/-fe h JJ >^B#ft if 
co, JK^S' Kcog^ffig^ibcoffiBigMco^tljds^t 

[00 3 4] m 2 HlkM> W com 2 *tt0U £0 
1, eU£#jSLft;6se>l&ffl-f 5. i4tl, *aH3cogl 
2HJ£^Jcoa^7 f -r^^iSglc:*3V-C, «*7*-f*^l 
5J:lCfc»t5B^y Kl 9 co&g^gco^fb t *K 

nmh7-y?b, Kl 9 i coffiSl&ME £ 

•y^#-f-Tlc:S^V>-C*fe5o BS^t^** 1 52S<g,k 
LT^St*. {fcB»«EWtjEffltt*M::*fl:-*-.6. 12 4 
CO (a) ©«MS«t««^y K«)ffiBKl«Sr*L, «f4(4 
fiSMx-r*^ 1 5co(El^i&*-r o EI 4 co (b) co|g$i 
tt*— U «M«RIBI<EA^-r. BSC 

7*-e * * msoyn-tb ±i-rmzis^T, wan-?* — 
aa-§- 7 mm.^<<*? i 5 co i iHi^&icia/hco 

tfcfiiSME 1 JKflM»*S bro«*«r» 9 a 

tf. SH^-f 1 5«rmiSlH][Hl^^*r, Jtti?ti<D 

©•fr- tf««»**JUHi-3. K^^-^^l 5 

(5) tCfcOgLto-fS. 
[0 0 3 5] 



50 



* = ({t«KS<o*/jN|tSr*-t-!»— - (3XNH-4) 



(5) 



[0 03 6] Nfift^coiJ— ^ffi«##--efe5„ M9t~- 40 
v K 1 9 coffifi^rfe^tfft 5 t ]EStt»£»2 tt, 

fifhffSS 3 -m, WISB-^ISIJWiESjaEft-S- 1 3 \z.WL^ 
%C^&mW--r%iX: (2) tOW-ff*LTffl.L-»J«Wau r Sr 

S„ (B'^»J^a«# 4 l±ttB**i>«iJ»Si 8 (cBiiD $ ti 
5. (B^»J^a«-*S3tt, B«ffififg-§-5 i — y Kffi 

a«-§- 6 co^-cfe 7 1 , a-tiii^iEsst 

a* 1 3 #w*#-9-*»cs; ( 3 ) \zok-r x 5 »= jo 



[00 3 7] BSCT'-r ^ ^ 1 5 CO 1 ISlS5SICffiS]«»1it 

1 (cy-i- >G£Jfe£U * (4) ic^-f J: 5 lcfi*tS« 

&\cmmLxmfs.^y K»jffliaa#9**»» r^^^. 

^-^^ffltSCl OfcPnJDLTBfC^S' Kl 9coffiB^» 
Srtfft5. ffi*a*«»ltt, B«f^^ 1 5tO0fS« 

costesic ffia»aEa*7*aai-5. mmr**? 
1 5 co 1 niiESic:ffififisaoft/ha*^i-^— j^aaa 

*Sra9ii*, BfJfE&fl-ma^f-Si- 1 2oa3E«rfifft 



77 

0 0 Zti\zX v Kl 9 (DU'bfflfflMi&mmX'ft 
»U ^CDffJIffiKS^TK*-- y Kl 9<D&mfflffl 

[0 0 3 8] *mfaffliz£ti&^ miS<DZ7 4—b*'<*y? 

mw&ftotzftm-v. ttBMSfcMiu mm.?**** 

1 SCO 1 IsI<BS(c*/hfflSr^n^— 9 & 
far b\c£ 9, <t «9IEai*fl[tB-fix*^^#e>*t5. 9 

fe-r*x^c5 0 ss2sa60y-ctt, BaLoog^ifi- 

[0 0 3 9] «fg 3 H;&£0U» *&W<om 3 iWJCo^ 

Bi5at5ig6 4:#fiBL*dse>iftMi-5o eisb:, » 

^**<0(§Ite£fc»1-*Kffc£^U W (b) wt, * 
«^s/ Kl 936»&fflAS*t-5^y Kffi«ft*6tt«*» 

*7dJffl*Six5 Q ffcB»»* 7 s^i 1 * 

<I> = (f—7K«a#€"Sc) - 
[0 0 4 1] SMcCrV^Jgilds, SMK^y Kl 9<£>tfc 

-bninxttttflr-s-i 3ic«*«»ASr*j|[-rs5* (2) < 

St^s/ K«fcfi«# 6 (DMr 5{£S1&^(1 * 7 U 
frnffiJEtttttt* 1 3 Sr«-*-#««#-»«jcS: (3) 

ic* k/^-^o 1 ©GfticaffpstJUfi 1 > 

G4r**U * (4) *c^i-J:5^»*«»A«r3E*ffr 

[0 0 4 2] ffifSffiiEft»M«P« 8 J4, J»«EffiB»»» 4 

frMMflT* 4£<o*n££5r£lc<J:9 « *^ y KM* 
*<f-S§-9£;fci6, r^^^.3i-^aifl»^J®^l OJCglAD 
LtM^y Kl 9 <T>tiLWk*> £rfrft 5 o ffljfe 
«MB*S»iH\ ■*7^**©MOT«G»»K:, Stria 
teB8&^t# 7 £ao;£ u l EHE«(cflt«^y K<0»» 
a*^**ttlc»j£-*-5^-2K««##S c 
9 ffiEffi*S"rix»ft#i 2«o»IE*fTft5o 
KauKMCtUffi 8*4, «*^y Ko»»aME»cifc#lur 
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5 0 ««^y Kl 9W^»ii«f4. 
35 1 0©aJA«C»^5v>-C^y KXAHttlttl 8T**aiS 
^y KiSSJIttSWl 80IHA0^y K5ta«#i 
9Attflfctt*Mi iffl^W»*tH|[*3«cppiniSJx 
5 Q W^yfl l«>tU*f±ffl*a*S«l 

aiHM»3icBi*isix« 0 ffita^sisi<oa*ttiEa« 

BtMHKSlcppAidiie. ffitB*S»ioffl*rttjEtt« 
*flfe»2JcBJ*D*ix, jEK*»**2©U*W:«4>*J» 

v^iRJB-e, fiMMMMH tt^y KitflCflr*l 9A^A 

*u bssct^*^ 1 soiisMBtocam^y Kosm 

i««o**B*rStit:-J-SH6 0 (b) fc^-T-^-^Wa 
•«-S c«r»f?iifao BffflEHEfti5-(Z>-J— sK«*#*S 

c*r«36ufca, s c s:*ttrt- 

20 So **^y Kl 9<D&WMfe(Dmt W«Ly f <<x? 1 
ffiTtLfl:<I>^^: (6) |c± ^*m-^-5 0 

[0 0 4 0] 

(NH-2) • • • (6) 

^y k»««*i 9 A$rm^7-r5o ^y KSK«flr#i 9 

Ai4 x 4:ii'il>*J^itf-3ffi3tcTOn$ix 
S 0 *f»«0#aELftV^^^— 7*— ^«*l 6 
1 (®3co (b) ) feasor, <K'&iHMtMKtt3M:fl<& 
fflt»»4^Jli±JL, «^M»JHt*4SrfflAUr{(tB» 
a&WWsfcBWiDi-a. fiAftttfflm 8 letter, ffi 
BKBflT * 7 fc ffifBiH'^ffl«Bft-9- 4t^fp^4:Sr4: 

#9lr7^f a x-#l«»l 0lcBljDLr««^y K 

[0 0 4 3] *:^^£^Jic^v^T^4, 9»0 7-f— hv<y 
^»J»«rfro"CV^««ffl|-c % B«^y Ki$S^»*a 
HU K«x^^^<01liIIESJc*^ffl*^-r^-7Kff 
«#-^^^f9^far ± 9 jEffltftffiffim*^ 

^t^v^r, WlS^y Ka«]ltU«iSi 8fc<t«9 3SfflL 

[0 0 4 4] «»4 3lifi0iJ» *«Wo»4Hi£«iJlcov^ 
T\ Bll2itfBI7Sr*flaUftdSbttM-r5, B7© 

(a) JBSjIttWeOK^-f ^^3SB(ci3lt««* 
— y Kl 9CDffiB»aEOIsHE«fc«~r5K{k4r^b. m 

(b) r±*— ^««#-§-s o^sN©«ftt*tHtJb 
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Z> 0 mi<D (a) KSs^T, Kftt^iE l i 

E 2 Officii 3: ro^/i/j £U 6A^0^ 

ti^D Loo 0 t^/Ui: &mtZ> jftfc ty^xJjlft^cDi? 

<DiLh±ifmzmi?;<n \?s< y * mm zn*^ -o * 



[0 0 4 6] ^m^-r^^^M^, mfvL~~ y K 1 9 <£>ffi 

'bmmiE&mm^i 3{ci^tA^it5^ (2) 

mm 1 WyG^iu ^ (4) tc^-ri^fi*- 
[0047] ^isffig^^*j«^ s , Miaffig^nm 

-^7^bii«^^-<-hv<^^*J^l:^^ajL, ffliS^ 
MJifttSLtl^y Kl 9(^)WMiaJt 

5 co 1 [Hie^ic h 7 v ^#*<o**ffl[^*HS:i-6*— ^ 

O = (t-*fW#»Se) - 

[0050] ^HiSfiaj^A^^^^agB^joV^r, 

3fc**««A.fc**L-C. UMiurtS (2) 

J: 0 C^Mfttu r «r*-ffll<bni«PM* 

4ttffi««lt«)»J1W»8lcSPJDSixS 0 fi^«i9S:fff*« 

ft5^^t>ic, ff£*mffijEttttflH9- 1 3£§tt, 
aKW«##s eftic* (3) {c^-raffp^K^Lr«fp 

atwtt 1 srJMHi-s. ^ ^ 1 5 co 1 enettccm 

R©«MKJMt IKS; (4) co £ 5 ^G«:*» 
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«#*o»b<offifii"*t**sr«; (7) icj:(9»[/±i-r 

[0 0 4 5] 

• • ■ (7) 

W-jffli-S. rtb(Cj:9, ifu^n;* 

[oo48] «ss 5 mmm)) *&m<om 5 n^jfco^ 

T\ i 5 Mi 8 14^ f)R^t 5o m 8 co 
20 ^y Kl 5(Z>#»a«<DEI«Alc*H-«»b*:«L, 

(b) tt*— #«is#-?-o3E{bS:^-ria-e*>5o ««; 

Kl 9 (D&mm&Z^-f^y K**JUflttl 8 
*»b^y K5i«ft*l 9A*SttT««^y K 1 9 0» 

«ft^ffi«m**«:S: (8) KJ;oTff3?ir£o 
[0 0 4 9] 



- (N^-4) • • • (8) 

[0 0 5 1 ] ffiSft&Mtt«8tt, ffi«R«H»-»7^b 

^-^^«gi51 OMDLtK^y Kl 9^ffiB*«? 

1 5 ©Bf«oia«»«c, MI5ffiSKI6ft#7^a!IS 
L, m^^^y- 1 5 co l HHEtt^i^— ^W##^S e 
«r»U5i*, Wriaffi«i"ix**OliBE«:tT*5o *** 

ffi-C, K5S*«:«fflL, Mr^^ co l EI6 

50 [0 0 5 2] ((I6^te» ^p^comeHJS^Jf-ovN 
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ffl^SSlf4. s^l 1 SrfiTRP*D*tbS««^ y 
K 1 9 <Dflr««fi*»^ttK»iS{t* 7 Sr*ttT«*t^ 
y K 1 9 cDffi«»SISrSai^-t-5o M^Lt* I 5<Dl * 

$ = (ir-#flMi#*s f ) 
[0054] ***«w«*7 f -r ^^8iiu*5^r, tt 

S«ft£f-J£3§ 3 f4, ffl«E«^}B]E3£«« * 1 3 <Dimc 
a^ffftACrHtffi-fi^: (2) OH-I^Lt&MSt 

*4f4, ffi«»«>»J<ai»8fcHlJ!raSix5o ^yf 1 1 
SrftT. .B«tt«t#5fc^ Kffi««*6<DJi-CifeS 
ffi«9^^-^7^{B^«JfflIft^J|LS3tC^0*tt5o <■ 

«*1 3 #«T««»S«cS (3) fc*M-<fc5K 

sifD^* uasia jf it 1 ^jfttii-^o «*7*-r** 1 5 

0 1 mmmzmamawi i icane^sc^^ ** 

*U * (4) oi5*c:m*«*AS:3ElKt"S 0 
[0 0 5 5] ffi«***jffll§§8«, (MKtMH9-7d»b 

SrmiE«'tWJ»»« #4 KlAl* ttaw^y K*]»*{t 
*9£rJfctf>5p jKSC^y KMW*»#9*:T*'*'a3>- 
OlrWLt^i/ Kl 9<Z>ffi«8fc«>*fT 
5o lMrlEffi*B3*a# 1 14, SMK^-f** 1 5 coSfS^S 

&T4*t 1 5<DlIs»B«lC^— /K««#»S f 

[0056] *mmm\c£tu*, a*«)7-f-My^ 

IM1iP&fToT^5:Rtt-C, B£SC— y KOftllHItrW 

4> = (t-^ltS#fSh) - 
[0 0 5 9] $S1«©1«7^ ^^3S«fC*5V>T, 

Kl 9(D(M*fc*ff4 5i:*, IEBjK«£«2 
*l 3«r*j«b«^flB»*H-JH»3«cH«ni-ra. S'bffl 

»aiw»3tt, iimefl'&iii»!Ettttflr*i 3o®fcs; 

*«RA*r*JM-a* (2) LT, ttMHtt 

1 Srfit, §£ite«{t*5 fc^y Ktttff*60l-CJb 
90**1 3 Sr*^-aKflWMt*««ca (3) IC^-TJ: 5 
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**ffiE 2«c»iJ:i-5^--#««#*S f fc*/MtE 1 

*s f cofite-fnao^^: (9) icj; 93fm-r<5 0 

[0 0 5 3] 
- (N-^4) • • • (9) 

^®S^(c:feS^#, **<tS:^i-f— *««#*«:* 
fcf— * fc6fcv^5«-JK:Uft<-CJ: 

[0 0 5 7] «m7 3SJ609» ##W<a»7H16«l£o^ 
T, EB5&VBB 1 0*#BgL/j:d5^ift^i-5o H 1 0 <D 
(a) &tf (b) f4, -tix-P^WtflloaA^-f^^ 
. SSll:*5tt58t«^y KO»»a*©»ttt-*»i 

SO 5 fc^1-&1f 3*SS 1 f4*>f 1 1 Srig 
-CB3iD*nS««^2y K<D»»it*Sr*i-^y Ki&tft 
■9-1 9A«ttT«*Ay Kl 9 0»fti**<75*ft«r» 
fii1-5 0 Hi 0(£> (a) IC^T, B£^r^^ 1 5^ 
1 E(E»*c«ftC^y Kl 9 V 2 &U*/J> 
8»ilV 1 U ft^»Mv 2 £*/JMMMft 

gVU(0f^tlgVA^5 0 Hi 0 0 (b) 

fc^-r J: 5 fc, v 2 t WSWttVAlc 

1 leffi 19 iitfo ShtSi OH** 

Bf*o«Hrt»c**i:*W[, **»IWttv 2 »c*f*i- 

o) ojfta-rso 

[0 0 5 8] 

(N-^2) • • • (10) 

1 5 cd 1 mmmzmftmmt i \zmv>ttkw<( 

Sr*KL, * (4) ©J:3te**«#A*JE*r*-3. 
^ [00 6 0] ffi«**SJP§§ 8 tt, ffi«»SS«* 7 3ft* 6 

it^7>r-Ms' ?mm<n»mm**#>, mm*®* 

*«ME«ifc«*p»«*4«caiJtL"taMl^5f K»Jffl)*« 
Kl 9<6ffi«»aC>Srtf*5. $^>(c, ffitS^BS 1 

1 5 <Dmm^mmmc s 
&»mm(o**mv 2 (c^/s-rs-^-^if a#*s h $r 

[0 0 6 1 ] *HJfi«ltcJ:n«, afi«-C07>f — hv<y^ 
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B5HrtK:fc5i:#, »*««r«-f-1»— *flMi##«r*ajj 
«:i:S**i««<Wi«lc»J|[3ftST?*S. Bul5^#Hffi^J 

(frfctt, M;Ltf:7 w^v^/utm**, cd-rom, 

DVD, yt&&r4*9* U-^./n-Kt^^ 
3 e 

[0 0 6 2] 

[3891 <aj&*] B±o*»«TB»tiaB Lfc± 5 

leaser ftteufc««tt«##6>n«. 

[Ell] «i^Si ^^l^r^^^M^ 
[[212] (a) tt*3BWOjRl*Jt«(0««r-f 

(b) ttlh— ^flJ«#*<^HIlieA(-»^5*-fk*:^'t- 50 
&7£B 

[0 3] (a) tt«IIRo*||]Kfllc#aicAv>6at« 

(b) tt«nBBMW*-f **ott5Mfcfc3Pfl5B" 

[13 4] (a) ^*^0^O^2^JS^ioaST f ^^^ag 

satisfy KottBiRjsoHMB^icjrrsaeft 

[13 6] (a) li^iol3»j^r^^g 
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[1217] (a) tt**W<0|g4jlJ£fl9<Oai«7 ? ^^^^ 

(b) ftra*— *»«#*©E(B*fc»i-5*ftfc*1- 
8E7BB 

[■8] (a) tt**W<^*5jlJfi«<7>««7 tf Y^^K 
Sr«-rtK«B 

(b) WcBI*— #«##*0|si(E««c*M-5*fl:Sr^i- 

[H9] (a) itt&m<DfB6n&m<Dm$BL7 s '(x?m 

«:*H-««B 

(b) ttH-p— *««»*©BWt»c#H-S*{ls«r*i- 
&?£B 

(b) HtWU— *««#*OHSAtcS#i-S*ftfe«-f 
[WOBW 
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